Abstract
Introduction
he Federal Reserve has been successful in reducing the rate of inflation over the past twenty years through use of a prudent monetary policy (Friedman, 2003) . Inflation experiences during the latter 1960s and 1970s suggested that excessive issuance of money resulted in increasing price levels. The authors of this paper suggest that gains in trade due to movement toward free trade among developed and developing economies in the post-1980 era make a meaningful contribution to the disinflation process.
Chairman Alan Greenspan (2002) appears to recognize but has not acted on this -"…many forces are at play that complicated the link between money and prices. The widening globalization of market economies in recent years, for example, is integrating a growing share of previously local capacity into an operationally meaningful world total. That process has, at least for a time, brought substantial new supplies of goods and services to global markets. In addition, the more rapid of technological innovation, so evident in the United States, has boosted the pace at which our productive potential is expanding. These shifts in aggregate supply -whether foreign or domestic in origin -influence the relationship between money and prices."
Faster growth in aggregate supply, due in part to globalization, suggests it is prudent to increase the quantity of money at a faster pace than otherwise. Faster growth in aggregate supply means lower inflation rates, other things equal. Standard models of international trade generally show that free trade is welfare-improving. Welfare-improving benefits of specialization and exchange are typically thought of as flowing through channels such as improved consumer choice, better quality products and services, and more efficient allocation of physical and human capital from lower to higher value-added production. However, the positive contribution of movement toward free trade among developed and developing economies results in more rapid increases in aggregate supply T and lower aggregate increases in price levels in developed countries and is an important channel to help achieve low rates of inflation.
Framework For International Trade
Most economists favor open economies and free trade, as the benefits of exchange of goods and services among countries are perceived to greatly offset associated costs of movement to more open economies. The crux of the argument is that individuals, companies and countries should specialize in and exchange activities in which they are relatively more efficient. The principle of trade evolved from Adam Smith's absolute advantage in 1776 to David Ricardo's comparative advantage in 1817.
Comparative advantage is the catalyst in the push toward open economies and free trade. Countries benefit when they specialize in production of goods and services in which they have a comparative advantage and exchange for goods and services from other countries that specialize and have a comparative advantage in those other goods and services. This process leads to an improvement in global income as sets of goods and services can be produced at lower costs and/or improved quality.
In particular the gain from exchange is the improvement in welfare from redistribution of an existing set of goods. In comparison the gain from specialization is the increase in total output when countries produce more efficiently.
Figure 1
The gain from specialization is positive if, in autarky equilibrium -no trade -the marginal rate of transformation -slope of the production possibilities frontier -is different in different countries as shown in Figure  1 . E1 is the production point for both countries in autarky. Width of the box is total auto output while height of box is total beef output.
Production adjusts in each country as countries move toward free trade equilibrium. Each country produces more of its comparative advantage good until the MRT is equalized across countries. This increases total output of both goods, which is gain from specialization, Figure 2 . The free trade equilibrium is at E2 where Japan produces more autos and less beef while the U.S. produces more beef, less autos. The box increases in both height and widththe movement out from the dashed line --showing that total output of both goods increases. In achieving overall aggregate gains from trade, the mix of goods and services produced in various countries may change resulting in winners and losers. The degree of losers and winners varies from country to country but income redistribution can occur from the winners to the losers.
A later alternative explanation of comparative advantage is the Heckscher-Ohlin model of international trade. Their argument was that comparative advantage is due to differences in factor endowments among countries. Countries differ from each other in terms of not only productive resources but in how goods are produced using different proportions of those factors of production. A country is able to produce a product at a lower cost if its production uses a relatively larger proportion of a more abundant factor in that country. This model suggests therefore that a country will tend to export those products that make intensive use of factors that are locally abundant while importing those products that make intensive use of factors that are locally scarce. This model implies that the observed pattern of trade is determined by differences in factor endowments, as opposed to differences in productivity that underlie Ricardo's comparative advantage version. The Heckscher-Ohlin model is intuitively appealing but Wassily Leontief raised questions about the model's validity. This model, like the previous one, does not necessarily capture the dimensions of the losers from increased trade.
However both versions of comparative advantage provide strong theoretical support to open economies and free trade. A limitation of comparative advantage is that it suggests countries tend to export and import unique types of goods, and one should not expect countries to be importing and exporting the same or similar goods. However 57 percent of U.S. trade in 1996 occurred within the same four-digit industrial classification as opposed to between industrial classifications. Intra-industry numbers for Japan and Europe were 20 percent and 60 percent respectively. Japan has less intra-industry trade since its factor endowments are very different from those of the U.S. and Europe (Ruffin, 1999.) Recent theoretical developments better explain intra-industry trade and further strengthen the case for open economies and free trade. New trade theory argues that specialization may lead to increasing returns to scale instead of the constant returns assumption used in prior trade models. A country specializing in production of a good may encounter economies of scale as production is increased, with lower unit costs and increases in productivity contributing to improvement in aggregate supply. This leads to increasing returns to specialization, not diminishing returns. 
E1
In economic sectors in which significant output levels are required to reach meaningful scale economies, it may only require a few firms to produce the necessary output for the world economy. New trade theory suggests that in particular economic sectors, countries with first movers could have a sizeable advantage if large output levels are necessary to reach scale economies. Factor endowments assume less importance in this environment, as first mover advantages may be a deciding factor. An implication of first mover advantages is that government intervention may occur in attempting to assist companies to achieve first mover advantages in sectors expected to experience scale economies at high levels of output. Government intervention can conflict with the ideals advanced of open economies and free trade. In certain circumstances, new trade theory could lead to sizable changes in the mix of goods produced in various countries with major winners and losers.
Exchange of goods among countries can also create dynamic growth gains. Economic growth occurs due to increases in factor endowments and technological improvement. More open economies increase competitive pressures which may lead to positive impacts such as efficiency gains, increases in domestic saving, real income gains, access to capital goods and technology, technology diffusion, reduction of market power of domestic firms, faster growth in aggregate supply and access to larger markets in the global economy. Dynamic growth gains became more apparent the past twenty years as developing countries entered the globalization process.
It is generally accepted that policies limiting movement toward free trade are likely to result in actual per capita income failing to achieve potential per capita income (Irwin and Tervio, 2001 ). The reverse also holds that moves toward globalization generally reduce poverty. There is strong evidence that specialization and exchange of technology lead to improvement in global income. Trade policy outcomes in the aggregate are clearly positive and the textbook analysis using community indifference curves demonstrates that.
The U.S. general public is not as enamored of free trade benefits as the theoretical and empirical support for open trade suggests. Only a modest majority of Americans rated the concept of globalization positive (Kull, 2000) .
It is clear that benefits of trade are not as universally accepted as the theoretical and empirical support for free trade might suggest. This is understandable as many people perceive and evaluate issues such as trade in their own self-interest and perceived interest of others. For instance, people in the U.S. whose standard of living is dependent on interest income may have found that their interest income has seen a meaningful reduction over the past few years. They may not have associated part of decrease in interest income with gains from trade, but should fears of deflation become pronounced, interest-income-dependent people may relate that to globalization and vote accordingly.
There are many dimensions of trade such as employment and income concerns, environmental concerns, social issues and cultural concerns that may not be adequately incorporated in the aggregate outcomes. The StolperSamuelson theorem illustrates for instance that when a country imports labor-intensive goods, a segment of the country's labor force -the lower skill level workers --tend to be losers. More recent work such as that of (Scheve and Slaughter, 2001 ) also illustrates the role of individual preferences, as supporters of trade barriers include those with home ownership in countries with a manufacturing mix concentrated in industries facing a comparative disadvantage. Both current factor income as well as asset values influence preferences in standard trade models.
International Trends
In perspective, the first globalization period from 1870 to 1914, incorporated the spread of the industrial revolution. The second globalization wave --from 1945 to 1980 --was primarily, according to the World Bank (2002), among developed rich countries. In the second wave, institutional frameworks such as the IMF and GATT evolved toward the end of WWII and the years immediately following and served primarily developed countries. Reduction of trade barriers among these rich countries was very successful, leading to the rapid expansion in exchange of manufactured goods and gains in scale economies and productivity. Developing countries had trade barriers in place during this time period that limited trade with each other and also limited trade with developed countries.
Developing countries as a result did not participate in the growth of global manufacturing and services trade. The 1945-1980 period of globalization was among rich countries of similar heritage. The cultures are very distinct but the dimensions of the heritage of Western cultures are similar among the U.S. and Western Europe. Japan's culture, in comparison, was substantially different from that of the U.S. and Western Europe, but Japan's location, and its ability to separate the economic dimension from the religious dimension allowed Japan to fully benefit from trade in that period. This globalization time frame happened to coincide with the period of income redistribution and development of social safety nets in the three geographic areas, which allowed monetary compensation, in part, for the losers from free trade. Rodrik (1998) 
U.S. Productivity And Real Wage Performance
The Stolper-Samuelson theorem, as indicated, suggests for instance that when a country imports laborintensive goods, a segment of the country's labor force -lower skill level workers --tend to be relative losers. Outsourcing of U.S. blue collar jobs occurred for decades as a byproduct of comparative advantage and gains from trade. Hourly compensation costs for production workers in 2001 varied from $2.34/hr. in Mexico, $3.02/hr. in Brazil, $5.70/hr. in Taiwan to $20.32/hr. in the U.S. Compensation costs include wage and salaries plus benefits (U.S. Department of Labor, 2002). Johnson (2003) estimates that the hourly labor rate in China is approximately $0.40. Chen (2003) estimates the hourly wage rate of Chinese manufacturing workers is about 2 percent of the U.S. average manufacturing hourly wage rate. Developing economies have a distinct labor cost advantage compared to developed countries for both blue and white-collar occupations.
Current technology allows developed country white-collar jobs to be outsourced to countries such as China and India as labor force skill levels allow. Developed country manufacturing as well as non-manufacturing firms both have the potential of improving their supply chain effectiveness through outsourcing of jobs. Some sources suggest that over three million U.S. white-collar jobs in areas such as IT, finance and medical will move to countries such as China, India, Russia and the Philippines (Schwartz, 2003) . White-collar employment makes up approximately 60 percent of total unemployment in the U.S. Both blue and white-collar U.S. jobs can be expected to incur further outsourcing. This expectation acts as a limiting factor on U.S. wage and salary increases due to worker concerns over the cost advantage of foreign competition.
Comparison of productivity and real compensation trends in the two post-WWII globalization periods allows one to see the impact of globalization on U.S. labor compensation trends. The 1945 to 1980 time frame was characterized by trade among developed rich countries while the post-1980 stage incorporates trade among developing and developed countries. Gains in real hourly compensation closely matched gains in labor productivity over the 1951-1980 period. This is consistent with standard neoclassical distribution theory, in which compensation of factors is strictly proportional to their marginal products. See for example Clark (1908) or Ferguson (1969) .
However, during the 1980-2002 time frame, real hourly compensation of U.S. workers grows at only 57 percent of the rate at which labor productivity increases. This anomaly needs explaining when compensation of factors is supposed to be proportional to marginal productivity. Some of this difference may be due to measurement errors in the price deflators used by the Bureau of Labor Statistics. However, our thesis is that a major cause of the decoupling of real wage gains and productivity gains in the U.S. in the 1980-2002 period is globalization. In this third wave of globalization, the U.S. experienced an unprecedented volume of trade with poor but labor-abundant countries. Workers in the U.S. are no longer competing against each other or against workers in other rich countries. They are now competing against skilled, educated workers in places such as Mexico, China and India, where real wages are substantially less. An outcome in which increases in U.S. real compensation lag U.S. productivity increases may also be suggested by the Stolper-Samuelson theorem. This theorem suggests that scarce resources for the U.S. are labor and labor compensation while capital is the abundant factor. In comparison, labor and low wage rates are the abundant factors for developing countries such as India, China and the Philippines. The slowdown in real compensation trends occurring in the U.S. is implied by the competitive globalization process. A combination of labor immigration to the U.S. as well as outsourcing of jobs from the U.S. to developing countries acts to dampen U.S. worker expectation of real compensation increases.
Most accept the idea that compensation levels offered by firms are directly related to worker productivity as higher productivity makes it more attractive for firms to increase employment and they are able to do so by increasing the wage offered to workers (Trehan, 2001 ). In a global economy with a global labor force via outsourcing and technology developments, U.S. firms no longer need to increase their compensation packages as much as before to attract workers. U.S. firms can hire people in India, China and other developing countries as opposed to in the U.S. This allows for a higher return to capital under the premise that the decision to hire workers outside the U.S. is cost-effective.
The so-called New Economy period is typically given a start date around 1995. The gap between hourly output and real hourly compensation was approximately one percent per year during this time frame. Real hourly compensation increased during this period but productivity gains increased faster than the increase in unit compensation. This suggests that returns from the productivity gains continue to flow to other factors of production such as capital, again violating the marginal productivity theory of distribution. 
U.S. Monetary Policy
The U.S. has had more than a twenty-year disinflation trend from over nine percent in 1980 to between one to two percent inflation since 1997. This disinflation occurred in the Volcker-Greenspan eras. The Volcker era saw deflation slow from over nine percent to approximately four percent in 1987. Disinflation continued under Chairman Greenspan. Friedman (2003) said: "I am a great admirer of Alan Greenspan and he deserves much credit for the improvement in performance, yet this simple explanation is not tenable. It is contradicted by the simultaneous improvement in the control of inflation by many central banks at about the same, including the central banks of New Zealand, the United Kingdom, Canada, Sweden, Australia, and still others." 
Graph 1
Advanced countries in all locations of the global economy achieved disinflation. This success reflects sound monetary policy, but in addition central banks around the globe have been helped by evolution of global labor markets among developing and developed countries.
In the U.S. a lower rate of increase in real compensation relative to productivity gains suggests companies incur slower rates of labor cost increases, allowing for a greater return to capital. This implies that the Federal Reserve should be less concerned about cost-push inflation. At the same time, the "good" type of disinflation pressures are occurring in the U.S. economy through rapid productivity gains in the so-called New Economy Era. The combination of productivity gains and smaller real compensation increases means that the Federal Reserve should have very few concerns about cost-push inflation as the productive capacity increases for the U.S.
Price deflation and price deflation concerns appear to have evolved from globalization trends such as global labor markets and rapid productivity gains. It does not appear that the Federal Reserve has incorporated the effect of globalization in their monetary policy decisions. Note Cosgrove (2003) for concerns about deflation. Bernanke (2003) suggests that "… I hope we can agree that a substantial fall in inflation at this stage has the potential to interfere with the ongoing U.S. recovery, and that in conceivable -though remote -circumstances, a serious deflation could do significant economic harm. Thus, avoiding a further substantial fall in inflation should be a priority of monetary policy." "In summary, there appears to be some possibility that the recent trend toward disinflation will continue, primarily because of the potentially large amount of economic slack in the system." At the time of the Bernanke talk, the core CPI was increasing by1. The assumption of stable velocity is dropped in graph 3. Monetary base velocity declines, reflecting in part globalization as more and more currency is held outside the U.S. An increase in Y or in productivity and/or a slowing velocity -assuming no change in growth of the sweep-adjusted monetary base -implies downward pressure on the price level. In combination with fewer upward pressures on cost levels due to globalization, it becomes more apparent why disinflation has been achieved in the U.S. Also slower upward pressures on cost levels in advanced countries across the globe help explain why deflation is occurring in some countries and why it is a concern in the U.S.
Trends since the first quarter of 2000 in the sweep-adjusted monetary base, velocity, productivity and price level suggest fears of deflation shouldn't be dismissed in the U.S. It is unclear that Federal Reserve officials are incorporating the impacts of globalization on accelerating the disinflation process. Federal Reserve officials, in discussing the threat of deflation, appear confident that they can avoid deflation. The President of the Federal Reserve Bank of Richmond said: "We have been thinking about it, "deflation," and I am quite confident that we could deal with a deflationary threat successfully" (Broaddus, Jr., 2003). That degree of confidence might be warranted if it were clear that the Federal Reserve has incorporated the disinflationary impact of globalization.
Summary
The Third Wave of globalization -post-1980 -generated unexpectedly large gains from specialization and exchange leading to increases in real income for developing and developed countries that moved toward free trade. Real income gains in the Second Wave of globalization, in comparison, were primarily shared among the developed countries. Gains in real hourly compensation during the Second Wave were approximately equal to gains in productivity as compensation of factors is proportional to their marginal products.
However in the 1980-2002 period, real hourly compensation only grew at 57 percent of the rate at which labor productivity increased as standard neoclassical distribution theory failed to hold. This decoupling is contributed to by international trade as the U.S. experienced an unprecedented volume of trade with poor but laborabundant countries. U.S. workers compete against skilled, educated workers in countries such as India, China and Mexico where real wages are substantially less.
Global labor and capital markets effectively slow U.S. cost-push inflation pressures and improve productivity. That combination made a major contribution to the post-1980 disinflation experienced by the U.S. and other developed countries. Policy implication -to avoid fears of or actual deflation, the Federal Reserve as well as other central banks needs to increase the quantity of money at a more rapid pace than would normally occur to account for the contribution to disinflation from gains from trade among developed and developing countries. 
